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What is SBA?

n A process that enables key AFMC activities:
§ Enterprise Management
§ Developmental Planning
§ Capabilities/Effects Based Requirements Development

n An initiative within AFMC to provide program
managers, engineers, testers, logisticians, and
technologists with integrated simulations,
information technologies and processes to:
§ Reduce cost & time developing & sustaining systems
§ Support life cycle product improvement
§ Enable information sharing
§ Enhance product quality
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A Better Product to the Warfighter – Faster!
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How Should SBA Applied?

P3I Upgrades-P3I Upgrades-
SustainmentSustainment

DT/OTDT/OTCONOPS/RequirementsCONOPS/Requirements SystemSystem
Design/IntegrationDesign/Integration

ATD/ACTDATD/ACTD §§ Throughout Each System’s Life CycleThroughout Each System’s Life Cycle
§§ WarfighterWarfighter/Developer Collaboration—Better Requirements/Developer Collaboration—Better Requirements
§§ Improved Insight to Operational Trades—Supporting CAIVImproved Insight to Operational Trades—Supporting CAIV
§§ Consistent Environment for Design & Test—Reducing RiskConsistent Environment for Design & Test—Reducing Risk

§§ Across All SystemsAcross All Systems
§§ Real System Interfaces—Ensuring InteroperabilityReal System Interfaces—Ensuring Interoperability
§§ Family of Systems Considerations—Prioritized UpgradesFamily of Systems Considerations—Prioritized Upgrades
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Why Implement SBA?
To Address Interoperability Very Early in Design
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Greater Weapon System & Battlespace Complexity Requires A
Re-Engineered Acquisition and Sustainment System to Deliver Integrated Family

of Systems Solutions to the Warfighter



Interoperability Role of ESC

n “To ensure C2ISR integration & interoperability issues are
effectively addressed, the Electronic Systems Center (ESC) is
assigned the lead role and authority for integration of Air Force
C2ISR systems.  ESC/CC, as the DAC for C2 Enterprise
Integration, will direct actions to ensure the integration of C2ISR
systems, and to assure their interoperability with Joint and
international systems.”

n “ESC will also lead C2 Enterprise Integration planning and
identification of required resources to ensure all USAF C2ISR
systems are integrated and interoperable within the USAF and
DoD C2ISR framework.”

Lawrence J. Delaney,Asst Secretary of the Air Force (Acquisition), 6 Feb 01

n Enterprise system architecture definition
n Enterprise system configuration management & control
n Enterprise performance certification
n C2 Enterprise Infrastructure Acquisition
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-  Guidance
-  Processes
-  Tools

Past Future

• Single ORD Based
Requirements

• Individual System Level
Development Focus

Enables
§ Cross Cutting Common Solutions
§ Rapid Delivery of Effects & Capabilities
§ Enterprise OSS&E
§ Capstone Horizontal & Vertical Integration
§ Cross Enterprise Development Planning

Domain Integration Product Centers

PEO PEO
PMPM

PMPM
PMPM PMPM PMPM

PMPM

PMPM

Multiple Centers of
Domain Expertise

Evolving Our Culture to Achieve EnterpriseEvolving Our Culture to Achieve Enterprise
Integration & InteroperabilityIntegration & Interoperability

C2 Enterprise

SBA
(Simulation Based Acquisition)

JSB
(Joint Synthetic Battlespace)

Science and Technology

Space
&

Missile

Air
Armament Aeronautical
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AFMC Mandate -- To Institute the Process and Acquire the Common
Infrastructure to Facilitate Domain and Cross Domain Integration of Systems

ACTIVE IMPLEMENTAION OF SBA IS KEY!
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TODAY FUTURE

Focus: Operational Art

SBA Application:  Building the
Integrated C2 Enterprise

Focus:
Data Processing



Operational Architecture
Warfighter View

Node Approach:
• Ops Framework
• Single Manager
• Capability Based
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Systems Architecture—
C2ISR Architect’s View
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Manage the C2 Enterprise through the nodes.
• Each SPO is responsible for managing their node--AWACS, JSTARS, AOC, etc..
• Integrated Command & Control SPO manages node integration for
interoperability.
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C2 Enterprise Assessment Process—
Analysis of Roadmap Alternatives
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JOINT SYNTHETIC BATTLESPACE

Tracking Critical Capability “Threads” thru Focus Areas:  Assessing Technical Architecture
Implications,  Addressing Family of Systems Interoperability thru Warfighter-in-the-Loop
Synthetic Battlespace Experiments, Assessing Cost-Risk-Schedule of Alternatives and

Transforming this Information into Recommended Materiel Solution Roadmaps
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Identifying “User Positions By Cell”
 Using AOC Integrated Data Base
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Retrieval of Equipment Configuration Using
AOC Integrated Data Base
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INDIVIDUAL WORKSTATION VIEW

Black Mission Activities

Red Mission Activities Black/Red Relationship

War Fighters
Collaborating with

Other Cells
Automated Activities

(System Activities)

Manual 
Activities

Manual 
Activities
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Human Resource
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Manual
Activities

Data Entity
TBD

Data Entity
TBD
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Strategy Division—Joint Air Operations
Plan Operational Thread
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Strategy Division

OpNode/Division

Application Modules

SoftwareModule

????

SoftwareModule

TBMCS JPT

SoftwareModule

TBMCS JDP

SoftwareModule

MS PC

SoftwareModule

Develop Joint Air Operation Plan
Operational Activity

Human Input/Outputs

DataEntity

DataEntity

DataEntity

JTF OPORD

DataEntity

DataEntity

JFACC
Guidance

(Approved JFACC COA)

DataEntity

DataEntity

 System Input/Outputs

DataEntity

Joint Air Operations 
Plan (JAOP)

DataEntity

ACP

DataEntity
ADP

DataEntity

Annexes

DataEntity

Phasing of Air Operations

DataEntity

Recommended Joint Air
Operations Plan (JAOP)

DataEntity

ACP

DataEntity

ADP

DataEntity

Annexes

DataEntity

Phasing of Air Operations

DataEntity

Approved Joint Air
Operations Plan (JAOP)

DataEntity

Annexes

DataEntity

ADP

DataEntity

ACP

DataEntity

Phasing of Air Operations

DataEntity

System Functions

Automated Activity

Develop Joint Air Operation Plan
(1.6)

Automated Activity

Develop ACP
(6.1.14)

Automated Activity

Develop ADP
(7.1.3)

Automated Activity

Consolidate Annexes

Automated Activity

Develop mapping of strategy
to operational tasking and/or
create MS Word document briefing

(1.3.5)

Automated Activity

Human Functions

Manual Activity

Develop Joint Air Operations Plan
(1.6)

Manual Activity

Develop ADP
(7.1.3)

Manual Activity

Develop ACP
(6.1.14)

Manual Activity

Consolidate Annexes

Manual Activity

Research and prepare
data for strategy to
operational tasking

(2 Days for 2000-3000 Sorties Edits, 
7 Days for New Missions)
(1.3.5)

Manual Activity
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HumanResource
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L7, S3
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OpNode/OpNode

Generate Guidance
(Disseminate COA)

Manual Activity

Disseminate
Approved JAOP

Manual Activity

Review JAOP
& Forward to JFC for Approval

(1.6)

Manual Activity

JFC

OpNode/OpNode

Approve JAOP
(1.6)

Manual Activity

Isuue  JTF/JFC
Order

Manual Activity

L7, S14

L7, S0

L7, S1

L7, S11

L7, S13

L7, S2

L7, S12

JFACC JFCStrategy Division
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Integrated Operational/System
Architecture View of the AOC

Deser t  Sh i f t
Multi Loop AOC

Cinc/JTF/Components
OpNode/OpNode

CINC/JTF/Components
OpNode/OpNode

Recommended
 Theater CAO 

DataEntity

Approve 
Theater COA        
(Loop 3)

Operat ional  Activi ty
Theater CAO
 Options

DataEntity

Perform Theater 
COA Evaluation
(Loop 2)

Operational Activity

Develop Theater 
COA Options
(Loop 1)

Operational Activity

Warning Order
DataEntity

Approved Theater 
CAO 

DataEntity

Issue Planning
Execution Order
(Loop 4)

Operational Activity

Planning Execution
Order

DataEnti ty

Develop Air 
Estimate of Situation
(Loop 5)

Operat ional  Activi ty

Obtain Air 
COA Approval
(Loop 6)

Operat ional  Activi ty

Recommended 
Air CAO 

DataEnt i ty

AOC
OpNode/OpNode

Strategy Division
OpNode/Division

JGATT
DataEnti ty

Generate Daily 
Guidance & Tasking (Loop 8)

Operational Activity

Approved
Air Operations
Direc t ive

DataEntity

Obtain AOD Approval
(Loop 9)

Operational Activity

Recommended
Air Operations
Directive

DataEnti ty

Create JAOP (Loop 7)
Operational Activity

Joint  Air
Operations 
Plan

DataEnt i ty

Perform Joint
Targeting
(Loop 10)

Operat ional  Act ivi ty

Air Defense
Plan

DataEnt i ty

Approved
Air CAO 

DataEnti ty

Operational
Assessment

DataEnti ty

Combat Plans Division
OpNode/Division

Develop SPINS
(Loop 13)

Operational Activity

Plan Air Space
Management
(Loop 16)

Operat ional  Activi ty

Generate Master
Attack Plan
(Loop 11)

Operational Activity

Special  
Instruct ions

DataEnti ty

Develop ATO
(Loop 14)

Operat ional  Activi ty
Air Space
Control Order

DataEnt i ty

MAAP
DataEntity

Air Tasking 
Order

DataEnt i ty

Perform Operational
Assessment
(Loop 23)

Operational Activity

AMD Division
OpNode/Division

Perform Air
Mobility Planning
(Loop 12)

Operational Activity

Strategic Mobil i ty
Air Movement
Schedule

DataEnt i ty

Theater Air  Lift
Mission Data

DataEntity

ISR Division

OpNode/Division

Perform BDA
(Loop 21)

Operational Activity

Resul ts
DataEnti ty

B a t t l e
Damage
Assessment

DataEntity

Combat Operations Division
OpNode/Division

Critical Event
Assessed

DataEntity

Planned Dynamic Execution
(Loop 19)

Operational Activity

Steady State Execution
Supervisory State Control
(Loop 18)

Operational Activity

Critical Event
Identified Assessed

DataEnti ty

Perform Combat
Assessment
(Loop 22)

Operat ional  Act ivi ty

Combat
Assessment

DataEntity

UnPlanned Dynamic Execution
(Loop 20)

Operational Activity

Dynamic ISR
Tasking
(Loop 21)

Operational Activity
Request for
More Information

DataEntity

Updated
Information

DataEntity

Strategy Division

CINC/JTF Division

Combat Plan Division

ISR Division

Combat Operations Division

AMD Division
Thread 8

Thread 1

Thread 2

Thread 3
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Thread 5

Thread 6

Thread 12

Thread 7

Thread 9

Thread 10

Thread 11
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Thread 16 Thread 13

Thread 18

Thread 19
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Integrated Architecture Tools Can
Become a Living C4ISP

n Today:
n An Acquisition document by the PM

n C4ISP comprised of C4I support requirements, shortfalls,
and solutions

n The bulk of the C4ISP information is provided via IERs,
Architectures and the System Security Authorization
Agreement

n Tomorrow:
n Integrated Architecture Tool applications are a unique type

of modeling that can become the essence of a C4ISP

n Common Data Schema will allow pervasive interoperability
assessments by engineers using these tools

n Ensures interoperability “up front” during design—specified
to any level of interface—even down to software code
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WHY?
Tactical and Analytical Realism

• WarFighter/Developer
Collaboration

• Real System Interfaces
(HWIL/SWIL)

• Improved Insight to
Operational Trades

• Demonstrate Large Scale
Exercises

• Interoperability Testing

• Family of Systems approach
to   System Effectiveness

• True Industry/Government
Partnership

Multiple Platforms
    & Data Links

Validated
Threats/Scenarios

Distributed Network

Visual Recording
Displays & Playback

C2ISR

JSB
Advanced Weapons

Warfighter in the Loop

Joint Synthetic Battlespace
A Key Element of SBA

Levels Playing Field Across the Industry-Government Enterprise
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• Training

• Mission Rehearsal

• Operations Definition

WARFIGHTER

• Technology Analysis
• Design Trades
• Systems Engineering
• Integration and Test
• Operational Testing

Joint Synthetic Battlespace

• Repeatable

• Variable
Resolution/Fidelity

• Verified/Validated/Trusted

• Distributed or Standalone

• “Corporate” Infrastructure

ACQUISITION

Joint Synthetic Battlespace
Enabling Tool for System Acquisition

n Immerses the Warfighter into the Acquisition Process
Quicker Fielding – Avoid Redesign/Mistakes
Cost Avoidance – Total Systems Savings
Improved Product – Better Design/Operator Interfaces

JNTF
(SWC)

IWC

SMC

OFFUTT AFB (RJ MT)

AFC2TIGFt Hood (CCTT)

TACCSFTACCSF

AFRL Mesa
56 FW

RJ
19 SOS

NCAOC

Bell

Government Sites

Contractor Sites



Challenge – Tune the Kill Chain in a Theater Family of
Systems (FoS) to successfully engage Targets (TCTs)
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J-STARS
w ATR U-2 

CAOC

UAV

DCGS

AEGIS

USMC
TAOC

AIR DEFENSE
TOC

TADIL NETTADIL NETTADIL NET BCC

ARMY  GND
 STATION

XX

XX
XXX

XX

Leveraging Strategic Partnerships to
Establish the Synthetic Environment

A
S

S
E

S
S

Sensor
Images

Tgt

Search
Order

Nomination
Decision

Cues

Classification,
ID, Targeting Analysis

15-40 min 20-60 min
 1-4

IPB

Sensor
Tasking

Sensor
Positioning

1-4

Analysis Mensuration
Fusion

 1

10-45 min

High Level
Coordination

0  to hours

CAOC
Coordination

Task Shooter 
Decision Weapon Launch

5-30 min 5-60 min 2-30 min

Weapon
Fly out

Shooter
Ingress to

Tgt

Tgt Folder
Prep

Support
Package

0- hours
10 min to N
hours

Collection

FIND FIX TRACK ENGAGEPLAN TARGET

Working with:

• JC2ISR JT&E

• JCIET

• Target Under
Trees (TUT) PM

• Global Hawk
Upgrades

• Sensor Craft

• MP RTIP

• MT3C Study

• MC2A
Constellation
Study

• AC2ISRC-
TACCSF

• AFSPACECOM

• AAC, ASC, ESC,
SMC, AFFTC,
AFRL Wide

• XOC-AFAMS

• DARPA, Dept of
the Army, RDEC
Federation, JPSD,
ACS, FCS…

Use Common Metrics, Scenarios and Environment 
to Analyze Family of Systems

ENGAGEPLAN

A
S

S
E

S
SFIX,TRACK

TARGET
FIND

Sensor
Tasking

S e n s o r
Images Target

Weapon
Fly out

Shooter
Ingress to

Target

Tgt Folder
Prep

Cues
2-15 min

PBA/I/PB Sensor
Pos

1-5 min 1-15 min 1-15 min

1-10 min

Collection Task Shooter 
Decision

Weapon Launch
Support
Package

Tgt Anal (1-10 Min)
Mensuration  (1-15 Min)

High Lvl Coor’d (1-10 Min)
CAOC Coor’d  (1-10 Min)

Contributes to Timeline Reductions



Vendor-Specific Multi-spectral
 Sensor Models

Correlated Multi-spectral Sensor
 Model Outputs Sensor

Performance
MOM, MOP,
MOE Trades

Aircraft System
 Models

ρ ,ε   (λ  ,ϕ ) for 
each surface

Target Signatures

Target Model

Atmospheric Effects

Targets & Terrain

Clutter Sources

Synthetic Scenes Cockpit Displays Performance
Metrics

Target and Terrain Models are
Collections of Polygons Whose
Surfaces Have Wavelength (λ) and
Viewing Angle (ϕ ) Dependent
Emissivity(ε) and Reflectivity (ρ)

Need Robust Synthetic Environment
(e.g., Multispectral Sensor Analysis)

Synthetic Environment At-sensor Radiance/Reflectance a Function of
Wavelength, Terrain/Atmosphere Geophysics, Target Physics, Season, ...
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Systems Engineered Approach Enables Virtual Integration of
Global Strike Task Force

Impact of Developing
 Synthetic Battlespace

n Enables Disciplined Systems Engineering & Testing up to
the Joint and Coalition Force Level
§ Tied to OSD Initiatives (e.g., JDEP, NATO C3 Agency)
§ Joint Partnership (e.g., Army - Joint Virtual Battlespace)

n Provides Repeatable “Controlled Environment” for
Evaluating Joint Force-level Interoperability
§ Reveals “Why” vice Replicating Interoperability Problems or

Capturing Effects
n Expands Ability to Conduct System-level Interoperability

“Fault Isolation”
§ Controlled Environment to Evaluate “Workarounds” and

“Fixes”
n Enables Validation of Joint Force Operational Tactics,

Techniques, and Procedures Prior to Deployment



Air to Ground
Synthetic Environment

AFMC FY 01 SBA Infrastructure
Investment Plan

Simulation
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Summary

§ AFMC in Partnership with Industry and the
Warfighter is Moving Forward to Develop a
SBA/JSB Capability That Addresses the
System Acquisition Challenges of Integration
and Interoperability
§ An Architecture driven Systems Engineering

process
§ Synthetic Environment Fidelity to Support Systems

Engineering—User and Tester validated
§ Level Playing Field Across Industry-Government

with Common Environment
§ A program management environment to enable C2

Enterprise Integration and Interoperability
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